Our group has recently provided novel insights into a poorly understood component of intercommunication between the brain and the immune system by showing that psychological stress can modify lymphocytes in a manner that may boost resilience to psychological stress. To demonstrate the influence of the adaptive immune system on mood states, we previously showed that cells from lymph nodes of socially defeated mice, but not from unstressed mice, conferred anxiolytic and antidepressant-like effects and elevated hippocampal cell proliferation when transferred into naïve lymphopenic Rag2 −/− mice. In the present study, we asked whether similar transfer could be anxiolytic and antidepressant when done in animals that had been rendered anxious and depressed by chronic psychological stress. First, we demonstrated that lymphopenic Rag2 −/− mice and their wild-type C57BL/6 mouse counterparts had similar levels of affect normally. Second, we found that following chronic (14 days) restraint stress, both groups displayed an anxious and depressive-like phenotype and decreased hippocampal cell proliferation. Third, we showed that behavior in the open field test and light/dark box was normalized in the restraint-stressed Rag2 −/− mice following adoptive transfer of lymph node cells from green fluorescent protein (GFP) expressing donor mice previously exposed to chronic (14 days) of social defeat stress. Cells transferred from unstressed donor mice had no effect on behavior. Immunolabeling of GFP+ cells confirmed that tissue engraftment had occurred at 14 days after transfer. We found GFP+ lymphocytes in the spleen, lymph nodes, blood, choroid plexus, and meninges of the recipient Rag2 −/− mice. The findings suggest that the adaptive immune system may play a key role in promoting recovery from chronic stress. The data support using lymphocytes as a novel therapeutic target for anxiety states. Published by Elsevier Inc.
Introduction
Mental health is affected by bidirectional communication between the central nervous system and the immune system (Maier and Watkins, 1998) . The two systems normally coexist in homeostasis. Loss of homeostasis results in a disequilibrium that can precipitate mental and physical disease (Gibney and Drexhage, 2013; Slavich and Irwin, 2014) . Understanding the details of this communication system might lead to development of therapies directed at non-traditional targets-perhaps within particular compartments of the immune system-that promote restoration of homeostasis.
We have been exploring the link between mood changes and immune system function in a rodent model of chronic psychosocial stress. Whereas the usual focus of neuroimmune research of this type is the innate immune system and its associated production of inflammatory cytokines (Slavich and Irwin, 2014) , the role of the adaptive immune system, represented mainly by the activity of T lymphocytes, has begun to attract recent attention (Miller, 2010) . We (Brachman et al., 2015) and others (Lewitus et al., 2009 ) have hypothesized that the adaptive immune system, represented by lymphocytes residing in lymph nodes throughout the body, is altered by stressful events in the animal and retains a "memory" for those events. In our recent study, the contribution of stress-conditioned lymphocytes to mood states was tested by transferring those cells into a naïve mouse that lacked an adaptive immune system-the lymphopenic Rag2 −/− mouse. We found that lymphocytes from chronically stressed mice adoptively transferred into naïve Rag2 −/− mice conferred anxiolytic and antidepressant-like behavioral effects and elevated hippocampal cell proliferation rates whereas lymphocytes transferred from unstressed home-caged mice had no effect on behavior or cell proliferation (Brachman et al., 2015) . These surprising findings suggested that lymphocytes, known to carry an immunological memory for prior immunological insults that allows them to counter the effects of the insults, might also have a memory for prior adverse psychological events and thus contribute in a homeostatic fashion to counter the deleterious effects of stress on 
